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(54) A capacitor for Integration with copper damascene structure and manufacturing method 



(57) The present invention provides a capacitor for 
use in a semiconductor device having a damascene In- 
terconnect structure, such as a dual damascene Inters 
connect, formed over a substrate of a semicor^ductor 
wafer. In one particularly advantageous embodiment, 
the capacitor, comprises a first capacitor electrode, such 
as copper, comprised of a portion of the damascene in- 
.tercpnnect structure, an insulator layer fbnmed on the 



damascene interconnect structure wherein the insulator 
layer is a passivation layer, such as silicon nitride; The 
passivation layer may be an outermost or final passiva- 
tion layer, or it may tie an interlevel passivation layer. 
The capacitor further includes a second capacitor elec- 
trode comprised of a conductive layer, such as alumi- 
num, that is formed on at least a portion of the insulator 
layer. 
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Description 

Technical Reld Of The Invention 

[0001] The present invention ts directed, in general, 
to fabricating a capacitor for use In a semiconductor de- 
vice, and more specifically, to a capacitor for integration 
with copper damascene processes and a method of 
manufBcture therefore. 

Backflround Of The Invention 

[0002] Capacitors have' gained wide acceptance and 
use in today's integrated circuit technology. As Is well 
known, a common capacitor essentially comprises two 
conductive plates separated by an Insulator. It Is normal 
for the conductive plates to be made of alurrttnum and 
the Insulator to be a dielectric material, such as silicon 
dioxide (SiOs). 

[0003] Originally, capacitors were often placed upon 
a substrate of the integrated circuit (IC) and electricalty 
connected Id contact or via structures, as required by 
design. While these structures were quite effective, their 
presence caused a topographk^al aberration in the over- 
lying dielectric material, such that the capadtor*s struc- 
ture would t>e reflected In the surface of the dielectric 
layer. As a result, special planarization techniques had 
to be performed to remove the abenation so that sub- 
sequent photolithographic processes were not adverse- 
ly affected. The effect of the capacitor's aberrations In 
the photolithographic pre2cesses became even more 
acute as device sizes decreased. 
[0004] Given the planarization problems associated 
with the earlier capacitor structures, the semiconductor 
manufarfurlng industry sought ways to form the capac- 
itors while lessening their impact on the topography of 
the overlying dielectric layer. One such approach was 
to form the capacitor within a contact or via opening. 
This approach has worked very weD for the larger sut>- 
micron technologies. Because the capadtor was formed 
within, the contact opening or via, , its structure did not 
heavily Influence the overlying dielectnc layer. As such, 
the planarization problems present with prevkiiis capao- 
iter stmctures were subsftanticUly reduced. 
[0005] As the design rules have continued to de- 
crease, however, dif^culty has arisen with respect to 
forming a capacitor within these structures. Because 
smaller device size requires greater precision in the 
etching processes^ the irKiustry is moving toward an 
etching process known as damascene processing. Be- 
cause the completed damascene stiucture has an up- 
per cavity with a width larger than the lower cavity, a 
stair step topography results within the damascene 
opening. This damascene process provides more con- 
trol when forming the trace openings, which in turn al- 
"fows for manufacturing TCs In the submTcrori range. 
[0006] The invention of the damascene process for 
forming trace openings allowed for the manufacture of 



ICs In the sutimicron range. However, because of the 
damascene's stair .step topography,, ft has proven much 
more dlfiknilt to form capacitors within thesedamascene 
openings. One reason for this difficulty, stems from dep- 

5 osition problems that arise due to the deposition of the 
various layers needed for the capacitor, over the stair 
step topography. Because of the Increased topography, 
the thickness of the layers ttiat form the capacitor may. 
vary significantly within the c^amascene stnicture. This 

io variance in material thickness is difficutt to control and 
makes it very difRcuK to achieve the desired degree of 
capacitanice. Moreover, because of the number of layers 
that must be deposited within the smaller portion of the 
damascene structure, the material necessary to achieve 

ts the desired degree of conduction may not be adequately 
deposited within the damascene structure. Further- 
more, voids may also be formed. Because of these un- 
certainties, the capacitor cannot be easily and consist- 
ently manufactured to the desired level. 

20 [0007] Aocordingiy, what is needed In the art is a ca- 
pacitor structure and a process for forming ^t caj^ad- 
tor structure that avoids the disadvantages associated 
with prior art structures and processes. 

25 Summary Of The Invention 

[0008] To address the above-discussed deficiencies 
of the prior art, the preserit inventton provides a capac- 
itor for use In a semiconductor device having a da- 
do mascene Interconnect structure, such as a dual da- 
mascene Interconnect, formed over a substrate of a 
semiconductor wafer, in one particularly advantageous 
en^dlment, the capacitor, such as a metal-insulator- 
metal (MlM) capadtor, comprises a first capacitor eleo- 
3S trode, such as copper, comprising a portion of the da- 
mascene interconnect structure. The capacitor further 
includes an Insulator layer formed on the damascene 
interconnect structure wherein the insulator layer Is a 
passivation layer, such as silicon nitride. The passiva- 
40 tion layer may be an outermost or final passivatfon layer, 
or it may be an Interlevel passivation layer within an In- 
tegrated circuit. The capacitor further Includes a second 
capacitor electrode comprised of a conductive layer, 
such as aluminum, that is formed on at least a portion 
46 of the insulator layer. 

[0009] The material selected for the capacitor may 
very. For example, in one embodiment, the insulator 
may be silicon nitride. However, in alternative embodi- 
ments, the insulator may be tantalum pentoxide. When 
^ using certain altemiative embodiments, such as tanta- 
lum perrtoxlds with copper. It may be necessary to in- 
clude an appropriate bairier layer to prevent migration 
of the copper into the surrounding dielectric. 
[0010] In another aspect of the present Invention, the 
55 semiconductor device Includesa plurality of damascene 
Interconnect structures that ana'^fectrTcally feoJated from 
each ott^r by a dielectric material. On any given layer 
on which the capacitor is to be fonned. the passivation 
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layer is formed on each of the plurality of irrterx»nnect 

• structures. 

[0011] In certain embodiments, the conductive layer 
is formed on at least two of the. interconnect structures. 
Yet in another embodiment, the damascene intercon- 
nect is an outermost or final damascene interconnect 
structure, the Insulator layer is an outermost cappir^ 
layer and the second capacitor electrode comprises a 
portion of an outemxjst conductive layer formed on at 
least a portion of the insulator layer. This particular errv- 
bodlment is particularly advantageous because the ca- 
pacitor is formed on the outermost layers of the semi- 
conductor wafer and the planarlzation problems that ex- 
. jst at prior levels are avoided. In such embodiments, the. 

outermost layer may also be used to fonn a bond pad 
. for the serhlconductor device. 
[0012] In yet another aspect, the present invention 
provides a semiconductor device formed on a substrate 
of a semiconductor wafer. This particular embodiment 
includes U-ansistors formed ovisr the substrnte, da- 
mascene intqrconnecl atruclurBs formed over and elec- 
trically connected to the transistors, an insulator passi- 
vatipn layer formed on one of the damascene intercon- 
nect stnjctures, a conductive layer fdmied over one of 
the damascene Interoonnect structures, and the capac- 
itor as previously described above, including the various 
embodiments. 

[0013] A noethod of fabricating a capacitor for use In 
a semiconductor device having a damascene intercon- 
tiect sfructura fonrod over a substrate of a semiconduc- 
tor vwafer is also provided, iri this embodiment, the meth- 
od jndMdes forming a first capacitor electrode com- 

• prised of a portion of the damascene interconnect struc- 
ture, forming an insulator layer formed on the da- 
mascene Interconnect structure, wherein the insulator 
layer being a passivation layer, and fomiing a second 
capacitor electrode comprised of a conductive layer 
formed oh at least a portion of the insulator layer. 
[0014] The method embodiments also Include steps 
of forming the variations of the devices as discussed 
above with respect to the capacitor. However, In those 
embodiments where the capacitor Is formed on an Pn- 
terievel dielecWc, as opposed to the outemiost dielectric 
levei, the method further comprises planarizing the da- 
mascene Interconnect structure prior to deprciting the 
Insulator material and further comprises planarizing a 
dielectric that Is deposited over the capacitor once It Is 
formed with a planarization process, such as chemlcaU 
mechanical planarization techniques. 
[0015] The foregoing has outlined, rather broadJy, 
prefemBd and dftemative features of the present invent 
tion so that those skflled &i the art may better understand 
the detailed description of the invention that follows. Ad- 
ditional features of the Invention will be described here- 
inafter that form the subject of the claims of the Inven- 
tion, Those skilled In the art should appreciate that they 
can readily use the disclosed conception and specific 
embodiment as a basis for designing or modifying other 



structures for carrying out the same purposes of the 
present Invention. Those skUJed in the art should also 
realize that such equivalent bonstructions do not depart 
from the spirit andsoope of the invention In Its broadest 
5 form. 

Brief Description Of The Drawlnfl s 
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[0016] For a more complete understanding of the 
present invention, reference is now made to the follow- 
ing descriptions taken in conjunction with the accompa- 
nying drawings, in which: 

FIGURE i illustrates a partial sectional view of one 
embodiment of a semtoonductor devtee covered by 
the present invention; 

RGURE 2 illustrates a partial sectional view of the 
damascene interconnect stnjcture as illustrated in 
. FIGURE 1 , Including the Insulator layer formed over 
the damascene interconnect structure; 

FIGURE 3 illustrBtes a partial view of the semteon- 
ductor device shown in FIGURE 2. following pat- 
temtng and etching of the insulator layen 

RGURE 4 Hlusfrates the damascerie Interconnect 
stnJCture covered by portions of the insulator layer 
as Illustrated In FIGURE 3, with a second capacitor 
electrode, Vkrtiksh is preferably comprised of a con- 
ductive layer. located on at least a portion of the in- 
sulator layer; and 

FIGURE 5 illustrates a partial section view of the 
damascene interconnect structure located at an in- 
termediate level within the semiconductor device. 

Detailed Description 



40 [0017] Refening Initially to FIGURE 1 there is lllustiBt- 
ed a sectional view of one embodinr>ent of a semfcon- 
ductor device 1 0O covered by the present invention. The 
semiconductor device 100 showsa portion of a conven- 
tionally formed integrated circuit (IC) 110, such as a 
46 complementary metel oxide semloonductor (CMOS) de- 
vice. One having skiU in the art knows that the portion 
of the IC 110 can conprise any number of interconnects 
1 15 and dielectric layers 1 20 such as to form the desired 
sen^conductor device 100. In the illustrated embodi- 
50 ment of RGURE 1 , the portion of the IC 110 contains 
convCTtionally formed twin tubs, including an n-tub 123 
and a p-tub 125. Also illustrated In FIGURE 1 are source 
regions 133 and drain regions 135 both of which are 
formed using conventional methods. 
[0018] A convehtlonaJ gate electrode structure 140 
may be fomned. straddling the source regiOT 133 and 
drain region 135. The gate stmcture 140 consists of a 
conventionally formed gate 1.41. oxide laybr 143 and 
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spacers 145. Conventionally formed damascene plugs 
150 or vies 152 connect the difTerent layers of the IC 
110. The damascene process ts used In place of the tra- 
ditional etch processes to allow for more control when 
forming the damasicene stmcture. This Is especially inr>- 
portant because copper is increasingly becoming the 
conductor of choice, over aluminum as the conductive 
material, and copper is harder to etch in a controlled 
manner than aluminurh. 

[0019] The top portion 155 shown In FIGURE 1 , Illus- 
trates a damascene interconnect structure 160 from 
which a capacitor 162 is formed. In one embodiment of 
the Invention, the capacitor 1 62 Is a meta Wnsulatbr-met- 
al (MIM) capacitor. The damascene Interconnect struc- 
ture 160 fonns a first capacitor electrode 164. In a pre- 
ferred embodlmerit, the damascene interconnect struc- 
ture 160 comprises copper. Furthemnore, when the da- 
mascene interconnect structures 160 ooinprise copper 
(Cu) an optional barrier layer 161 may be conventionally 
formed such that the Cu damascene interconnect struc- 
tures 160 are not in contact With the dielectric layer 1 20, 
which is preferably SIO2. Thus, the barrier layer pre- 
vents the Cu from diffusing Into the SIO2 dielectric layer 
120, and vice versa. In a prefen-ed embodiment, the bar- 
rier layer 161 includes a tantalum nitride (TaN) layer, 
however, one tiavlng skill in the art understands that oth- 
er similar barrier layers, such as tantatum, may be used. 
If the copper Is electropiated, a seed layer may be re- 
quired to be formed on fop of the barrier layer 161 . Fur-, 
themwre, one having skni in the art understands that 
other similar conductive materials known to those skilled 
in the art may also be used for the damasoene interoorv 
nect structure 160. The capacitor 162 further Includes 
an Insulator layer 16B, such as a silicon nitride layer, and 
a second or upper capacitor e^ctrode 168, whrch may 
comprise conventfonal materials, such as aluminum, 
aluminum alloy or a stacked met^. When the da- 
mascene interconnect structures 160 cortipnse copper 
(Cu) and the upper capacitor electrode 168 comprises 
aluminum (Al), a Cu/AI barrier layer 170 should be con- 
ventionally deposrted between the Interconnect struc- 
ture 160 and the upper capacitor electrode 168 to pre- 
vent diffusion. In. the Illustrated embodiment the Cu/AJ 
barrierlayer 170 comprises tantaJum nltride(TaN>. how- 
ever one having skill in the art knows that a material hav- 
ing similar properties, such as titanium nitride (TIN), may 
be used. 

[0020] The damascene interconnect stoicture 160 
may be either a single damascene Interconnect struc- 
ture or a dual damascene interconnect structure. How- 
ever, the dual damascene tnteroonrtect structure' prb^ 
ykJes advantages over the prtor techniques. For exam- 
ple, the dual' damascene Interconnect structure allows 
for manufacturing fCs less than .25 ;ym in size, a fea- 
ture that was not available in the traditional trench etch- 
ing or single damascene jarocess. The illustrated da- 
mascene Interconnect structure 160 may be the outer- 
most or top damascene interconnect structure 160 of 



the semiconductor device 100. Alternatively, however, 
it rriay be an Intertevel damascene Interconnect struc- 
ture. Thus, the capacitor 1 G2 may be constructed at var- 
ious levels within the semiconductor device 100. How- 
5 ever, as explained below in a preferred embodiment, th e 
capacitor 1 62 Is constructed usffig the outermost or fop 
damascene interconnect structure. 
[0021] Tbming now to FIGURE 2 with continued ref- . 
ersnce to FIGURE 1, there is illustrated a sectkinal view 
10 of the dannascene interconnect structure 160 as Illus- 
trated In FtGUF^ 1. The interconnect stmcture 160 in- 
cludes, the Insulator layer 166 formed over the da- 
mascene interconnect structure 1 60, and the t>arr1er lay- 
er 161 separates the copper darnascene Interconnect 
fs structure 1 60 from the SiOa dielectric layer 1 20, In a pre- 
ferred embodiment the barrier layer 161 Is conformally 
deposited over the substrate surface and within the da- 
mascene interconnect structure 160, after which copper 
is deposited over the barrier layer 161 and within the 

20 damasoene interconnect structure 160. The copper and 
the banier layer 161 are polished iMick using conven- 
tional cherhical/mechanlcal process so that the barrier 
layer 161 and the copper are kxaated only wrtthrn the da- 
mascene Interconnect structure 160. In another pre- 

25 ferred embodiment, the insulator layer 166 is deposited 
using conventional deposition processes, such as 
chemteal vapor deposition (CVD) or physicar vapor dep- 
osition (PVD). In an advantageous embodiment, the irv- 
sulator layer 166 is typically deposited as a passivation 

30 layer. As wed known, in some processes, senticonduc- 
tor devices may be passlvated with a capping layer at 
the end of the fabrication process to protect or seal the 
semiconductor device trom deleterkius environmental 
contaminants. Thus, in this, particular embodiment, no 

35 extra steps have been necessary to fabricate either the 
. firstc8pacitorelectrode164ortheinsulatorlayer166of 
the capacitor 162. As shown, the insulafor orpassivation 
layer 166. such as tantalurh peritoxide, is formed over 
the erttire surface'of the plenarized IC 110. 

^ [002^ Turning now to FIGURE 3, there Is Illustrated 
a partial view of the semloonductor device 100 shown 
In FIGURE 2 following patleming and etching of the In- 
sulator layer 166. Conventional patteming and etching 
processes may be used to form openings 310 within the 

46 Insulator layer 166. The portions of insulator layer 166 
are rerhoved to define the capacitor dielectric ofthe ca- 
pacitor 1 62. iri the embodiment illustrated In RGURE 3, 
a portion of the Insulator layer 166 as been removed 
over damascene structures 320 and 330. 

so [0023] Turning to FIGURE 4, Illustrated is the da- . 
■mascene Interconnect structure 160 covered by por- • 
tions of the insulator layer 166 as Illustrated fn FIGURE 
3, with a second capacitor electrode 168, whtoh is pref- 
erably comprised of a corKluctive layer, located on at 

65 least a portion tjf the insulatorlayer 166. The conductive 
layer may, if desired so, be a metal layer or a doped 
polysllicon layer. Not shown in FIGURE 4 is the step.of 
conventionally depositing the conductive layer over the 
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entire surface of the semfconductor device 1 00 and pat- 
teming and etching the conductive layer to end up with 
the capaotor 1 62 as shown in FIGURE 4. In a preferred 
embodiment the second capacitor electrode 168 may 
comprise aluminum, an aluminum alloy, such as alumi- 
num/copper, or a conventional stacked metal. However, 
as one having ordinary skin in the art obviously knows] 
any material used as conductive materials, in semicon- 
ductor devices may be used. 

[0024] As discussed p reviously. the damascene inter- 
connect stmcture 160 fbmns the first electrode 164 of 
the capacitor 1 62, and it may be formed'at any level with- 
in the IC 110. FIGURE 5 niustretes the capacitor 162. 
■ discussed previously, located af a InterteveJ within the 
IC 110. When an Interlevel of the device Is used, planarl- 
zatfon processes should be conducted after the depo- 
sition of conductive layerfrom which the capacitor's sec- 
ond capacitor electrode 168 Is formed. A planarlzatlon 
process, such as chemical/mechanical processes, may 
be used. Planarteation should be conducted to smooth 
the Imegular topography that results from the earlier 
planarizatton of the copper damascene interoonnec^ 
structure 160, 

[OOaq In a prefen-ed embodirnent, however, the ca- 
pacftor 162 is formed from the outermost damascene 
Interconnect staicture 160. The outemiost damascene 
Intercorinect structure 160 is then covered by an outer- 
most capping layer, which serves as the insulator layer 
166. Thia outermost capping layer may act as the final 
capping layer of the semiconductor device 100 In some 
designs. The use of the outermost damascene Intercon- 
nect 160 is particularly advantageous because no 
planan2atlon processes are required after the fbnnation 
of the second capacitor electrode 168. since no sub- 
stantive, subsequent layers are present In tfie semicon- 
ductor device 100. 

[0026] The second capacitor electrode 1 68 may also 
be fonned from deposition processes used to formother 
parts of the semiconductor device 100, For example, in 
some cases a conductive layer Is often depostted. pet- 
tem ed and etched to fonn a bond pad. In certain aspects 
of the present Invention, the second capacitor electrode 
168 may be formed from this bond conductive layer. 
Thus, no additional steps are needed to fabricate either 
first electrode 164, the Insulator layer 1 66 or the second 
capacitor electrode 168 of the capacitor 162. 
10027] Although the present Inveniion has been de- 
scribed In detail, those skilled in the art should under- 
stand that they can make various changes, substitutions 
and alterations herein wrthout departing from the scope 
of the invention In its broadest form. 
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Claims 



For use In a semiconductor device having a da- 
mascene interconnect stmcture formed over a sub- 
strafe of a semiconductor wafer, a capacitor, com- 



55 



prising: 

a first capacitor electrode comprised of a por- 
tion of a damascene Interconnect structure; 

an insulatorlayerformedonthedamasceriein- 
terconnect structure, the insulator layer being 
a passivation layer; and 

a second capadtbr electrode comprised of a 
conductiviB layer formed on at least a portion of 
the insulator layer. 

The capacitor as recited in Claim 1 wrfiw^ein the ca- 
pacitor is a metal-insulator-metal (MM) capacitor. 

The capacitor as recited In Qaim 1 wherein the In- 
suJator layer is silicon nitride. 

The capadtor as recited in Claim 1 wherein the first 
capacitor electrode comprises copper and the sec- 
ond capacitor electrode comprises aluminum. 

The capacitor as recited In Claim 1 wherein the in- 
sulator layer Is tantalum pentoxide 

The capacitor as recited In Claim 1 wherein the da- 
mascene Interconnect stnjdure comprises a plural- 
ity of interconnect structures electrically isolated 
from each other by a dielectric material, the passi- 
vation layer fomned on each of the pfurality of Inter- 
connect structures. 

The capacitoras recited In Claim 1 wherein the con- 
ductive layer is fonned on at least two of the Inter- 
corinect structures. 

The capacitor as recited in Qalm 1 wherein the da- 
mascene interconnect is an outermost damascene 
interconnect strocture, the insulator layer is an out- 
emiost capping layer and the second capacitor 
.electrode comprises a portion of an outermost corn 
ductlve layer formed on at least a portion of the In- 
sulator layer. 

The capacitor as recited In Claim 8 wherein a re- 
maining portion of the oonducttve layer forms a 
bond pad. 



.10. A serhfconductor device formed on a substrate of a 
semiconductor wafer, comprising: 

transistors formed over a substrate; 

damascene interconnect structures fbmied 
over and electrically connected to the transis- 
tors; 



20 4. 
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30 
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an insulator layer formed on one of the da- 
mascene rnterconnect stuctures; 

a conductlva layer fbrmed over one of the da- 
mascene interoorinect structures; and 

a capacitor, comprising: 

a first capaator electrode comprising at 
least a portion of one of the damascene In- 
terconnect structures; 

a capacitor dielectric Jayer comprising a 
portion of the insutetor layer; and 

a second capacrtor electrode comprising a • 
portion of the conductive layer. 

The semiconductor device as recited in Claim 10 
wtierein the capacitor is a metaMnsulator-metal 
(MIM) capacitor. 



12. The semiconductor device as recited In Claim 10 
wherein the insulator layer is silicon nitride. 

la. The semiconductor device as recited in Claim 10 
wherein the first capacitor electrode comprises cop- 
per. 

14. The semiconductor device as recited in Claim 10 
wherein the Insulabr layer is tantalum pentoxide 

15. The semiconductor dsvloa as recited in Claim 10 
wherein the second capacitor efectrode comprises 
aluminum. 

16. The semiconductor device as recited in Claim 10 
wherein the conductive layer is formed on at least 
two of the damascme interconnect sfructures. 

17. The semiconductor device as recited in Claim 10 
wherein one of the damascene interconnect struc- 
tures is an outermost damascene interconnect 
structure, the insulator layer is an outermost cap- 
ping layer and the conductive layer is an outermost 
conductive layer formed on at least a portion of the 
insulator layer. 

18. The senniconductor device as recited in Claim 17 
wherein a remaining portion of the conductive layer 
forms a bond pad. 

19. The semiconductor device as recited in Claim 10 
wherein the semiconductor device is a CMOS de- 
vice. 

20. A method of fabricating a capacitor for use in a serrv- 
Iconductor device having a damascene intercon- 
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nect structure formed over a substrate of a' semi- 
conductor wafer, compri«ng: 

form^g a first capadtor electrode comprised of 
a portion of a damascene Interconnect struc- 
ture; 

forming an insulator layer formed on the da- 
mascene interconnect structure, the insulator 
. layer being a passivation layer; and 

fbnming a second capacitor electrode . com- 
prised of a conductive layer formed on at least 
a portion of the insulator layer. 

The method as recited in Claim 20 wherein fabricat- 
ing the capacitor Includes fabricating a melal-insu- 
lator-metal (MIM) capacitor. 
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22. The method as recited In Claim 20 wherein fbnming 
an insulator layer incfudes fonnlng a silicon nitride 
layer. 

23. The method as recited in Claim 20 wherein forming 
the first capacitor electrode Irttludes forming the 
first capacitor electrode with copper and forming the 
second capacitor electrode includes fbnning the 
second capacitor electrode wfth aluminum. 

24. The method as rectted In Claim 20 wherain forming 
an insulator layer includes forming an insulator 
coniprising tantalum pentoxide. 

25. The method as recited in Claim 20 wherein forming 
a damascene Interconnect stnjcture Includes fbmo- 
ing a plurality of interconnect structures electrically 
isolated from each other by a dietecfric material and 
fbmiing an insulator layer includes forming an insu- 
lator layer on each of the plurality of interconnect 
stnjctures. 

26- The method'as recited in Claim 25 wherein fomning 
a conductive layer Includes fonning a conductive 
layer on at least two of the damascene Interconnect 
stmctures. 

27. The method as recited m Claim 20 wherein forming 
a damascene interconnect stnJcture includes fomn- 
ing an outermost damascene interconnect struc- 
ture, forming an Insulator layer includes forming an 
outermost capping layer and forming a conductive 
layer includes fomiing an outemnost conductive lay- 
er on at least a portion of the insulator layer. 

28. The method as recited In Claim 27 wherein fomning 
a conductive layer includes forming a bond pad 
from a portion of the conductive layer. 
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29. The method as recited In Cfaim 20 wherein forming 
the semiconductor device includes forming a 
CMOS device. 

30. The method as recited m aarm 20 further compn> 
ing forming a dielectric layer over the capacitor and 
planarizing the dIeJectric layer to a substantial pla- 
nar surface. 
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